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Prove that 
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cos 40 = 8 cos 4 0-8 cos 2 6+1 
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Exercises 2 _ + ± _ R§ ^ 

If z = x +jy, find the equation of the locus axg(z z ) = 



7y 
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1-Expand sin 40 in powers of sin0 and cos0. 
2, Express cos 4 0 in terms of cosines of multiples of 0. 

3- If z = x +<jy, find the equations of the two loci defined by 
(a) | Z _4| = 3 (b) arg(z+2)=£ 
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Exercises 4 

i&t u(x v\ - x 2 v - y 3 * is an harmonic function and find the 
That is, find the function v(x, y) that Is conjugate to u(x, y). 
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Exercises 5 (Harmonic functions) 

Are the following functions harmonic? If your answer is 
yes, find a corresponding analytic function 

f{z) = .V) + w*< y)- 



\. u = e~ x sin 2y 

i. v = -yc** + y 2 ) 

6. i> - In |z| 
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3. v — xy 
5. w = In U| 
7. « == Jt 3 - 3xy 2 
9. ii - (* 2 - y 2 ) 2 
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u Determine a t b P c such that the given functions 
are harmonic and find a harmonic conjugate. 
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2. /i =■ cos ay 
4. w = crjr* -f by 3 



u = 2 ^ 



(2] u = e lx r^ a ^ 
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3. w = sin A" cosh cy 
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Exercises 7 



Evaluate 

c£ — — rfj.Cas shown 

J c z*-2z 
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Exercises 8 nal * 
Evaluate 



J _2 _ I • 



C as shown 




1 



As 



I / (7. +0 



- 7T. ( 4- 7t I 



■ 



- 2-7V 1 



• 3 




(a) Evaluate around C : Izl = 4 



(z-l)(* + 2f) 

..(b) Using Bromwich contour 

To find inverse Laplace transform of 
1 



F(s) = 



(s-l)(s-2) 
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Expand __: — in a Laurent series aoout trie point z-o 
(z-2) 4 " 2 
determine the nature of the singularity at z = 2. 
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Determine mathematical membership functions graphs of the followi 
4^u5,AnC, b)AuBvC,AnBnC 
c)AnC , B kjC d)Ac\B ,AkjB 
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Show the two fuzzy sets satisfy the De Morgan s Law , 
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e ' " cosz d z t dz 
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where C is the circle \z -\\ = 2 ' 
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3 i 2-l.Tv 2 -'*v 2 + 2 is a harmonic function and fin< 
Show that u=x -3xy + 3x -5y 

corresponding analytic function f(z)=u+iv 
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